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Executive Summary 
 
The Pacifica City Council adopted its Green Building Ordinance on December 13, 2010.  
This ordinance is scheduled to take effect on or around March 15, 2010.   Gabel 
Associates has researched and reviewed the feasibility and energy cost-effectiveness of 
permit applicants exceeding the state’s 2008 Building Energy Efficiency Standards in 
order to meet the minimum energy efficiency requirements of the proposed ordinance.   
 
Overall Scope of the Ordinance 
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ORDINANCE NO. _____ 
 

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF PACIFICA 
ADDING CHAPTER 21 TO TITLE 8 OF THE PACIFICA  MUNICIPAL 

CODE TO REQUIRE GREEN BUILDING MEASURES FOR 
CONSTRUCTION PROJECTS 

 
The City Council of the City of Pacifica does hereby ordain as follows:  
 
SECTION 1. FINDINGS. The City Council of the City of Pacifica hereby finds and 
declares as follows: 
 

a. The proposed new Chapter 21 of Title 8 of the Pacifica Municipal Code, 
“Green Building,” preserves and enhances the environment, in that it sets 
forth minimum green building requirements within the City of Pacifica 
for all construction projects requiring a building permit;  

 
b. The City of Pacifica’s General Plan sets forth goals for preserving and 

improving the natural and built environments of the City, protecting the 
health of its residents and visitors and fostering its economy;  

 
c. The demolition, design, construction, and maintenance of buildings and 

structures within the City has a significant impact on the City’s 
environmental sustainability, resource usage and efficiency, greenhouse 
gas emissions, waste management, and the health and productivity of 
residents, workers, and visitors;   

 
d. Green building practices recognize the relationship between natural and 

built environments.  Green building design, siting, construction, and 
operation can have a significant positive effect on energy and resource 
efficiency, reduction of waste and pollution generation, and the health and 
productivity of a building's occupants over the life of the building;  

 
e. Green building benefits are spread throughout the systems and features of 

the building to foster healthy indoor air quality. Green buildings may use 
recycled content building materials, consume less natural resources and 
produce less waste than conventional buildings;   

 
f. Summer ambient temperatures, average load demand and peak load 

demand of energy are important factors concerning public health and 
safety in the San Francisco Bay Area. A reduction of total and peak 
energy use, as a result of incremental energy conservation measures 
required by this ordinance, will have local and regional benefits; 

 
g. It is critical to the economic and environmental health of the City of 

Pacifica that the City provide leadership to both the private and public 
sectors in the arena of energy efficiency, Smart Growth and “green” 
construction;   
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h. The City Council of the City of Pacifica makes the finding of necessity 
that adoption of this ordinance, which includes modifications to Health 
and Safety Code Sections 17958. 17958.5 and 17958.7,  is reasonably 
necessary, because of local climatic, geologic or topographical 
conditions. Specifically, the Council finds that the following local 
conditions exist in Pacifica: 

 
i. Sea level rise: Pacifica is located adjacent to the Pacific Ocean and 

significant areas of the City would be impacted by sea level rise due 
to global warming. According to a paper prepared by researchers 
from Scripps Institution of Oceanography, the University of 
California San Diego, the U.S. Geological Survey, Santa Clara 
University, the Department of Boating and Waterways, and 
Hydrologic Research Center, sea level is projected to rise 16” by 
2050 and 55” by 2100 (source: A Report on Sea Level Rise 
Preparedness; Staff Report to the State Lands Commission, 
December 2009). The Pew Center on Climate Change has reported 
that this would result in the erosion of beaches, marshes and 
wetlands and increased salinity of estuaries, marshes, streams and 
aquifers. In recent years, Pacifica’s coastal bluffs have undergone 
significant erosion causing property damage and displacement of 
Pacifica residents. Increased salinity has the potential to negatively 
impact fresh water supplies and damage or destroy crops in low 
lying farmlands.  

ii. Impacts on water: Water quality and quantity are at risk as a result 
of changing temperatures. With warmer temperature, more 
precipitation will fall in the form of rain instead of snow, shortening 
the winter snowfall season and accelerating the rate at which the 
snowpack melts in the spring. Not only does such snow melt 
increase the threat of spring flooding, it will decrease the Sierra’s 
capacity as a natural water tower, resulting in decreased water 
availability for agricultural irrigation, hydroelectric generation and 
the general needs of a growing population. The Sierra snow-pack is 
the primary source of the Tuolumne River, the primary source of 
water for Pacifica. 

iii. Natural disasters: Climate models predict a 4ºF temperature 
increase in the next 20 to 40 years, with an increase in the number 
of long dry spells, as well as a 20-30% increase in precipitation in 
the spring and fall. More frequent and heavier precipitation causes 
flooding and mudslides, which would incur considerable costs in 
damages to property, infrastructure and even human life. In 
addition, the increases of wildfires due to continued dry periods and 
higher temperatures is another expected impact of continued climate 
change. In these conditions, fires burn hotter and spread faster. 

iv. Public health impact: Warming temperatures and increased 
precipitation can also encourage mosquito-breeding, thus 
engendering diseases that come with mosquitoes, such as West Nile 
Virus, a disease of growing concern in Pacifica and the surrounding 
region.   
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v. Impacts on plants and vegetation: Native plants and animals are 
also at risk as temperatures rise. Scientists are reporting more 
species moving to higher elevations or more northerly latitudes in 
response. Increased temperatures also provide a foothold for 
invasive species of weeds, insects and other threats to native 
species. The increased flow and salinity of water resources could 
also seriously affect food web and mating conditions for fish that 
are both of economic and recreational interest to residents;  

 
i. This proposed Ordinance is intended to preserve and enhance the 

environment within the City of Pacifica and is not subject to the 
California Environmental Quality Act pursuant to Section l5061(b)(3) of 
the CEQA Guidelines, because there is no possibility that the ordinance 
may have a significant negative impact on the environment and is exempt 
from the requirements of CEQA pursuant to Section l5308 of the CEQA 
Guidelines, which exempts actions taken by regulatory agencies for the 
enhancement and protection of the environment;  
 

j. Nothing in this Ordinance shall require the Applicant to use covered 
products, as defined in the federal Energy Policy and Conservation Act 
(42 U.S.C. § 6201 et seq), that exceed any applicable federal energy 
conservation standards for such products; and 

 
k. This ordinance is intended to ensure that all buildings subject to it will 

consume no more energy than what is permitted by the 2008 California 
Building Energy Efficiency Standards (Title 24, Part 6) of the California 
Building Code. 

 
SECTION 2.  PURPOSE. It shall be the purpose of the Green Building Ordinance 
to enhance public health and welfare by encouraging green building measures in 
design, construction and maintenance of buildings. The green building practices 
referenced in this chapter are intended to achieve the following goals: 

 
a. To encourage the conservation of natural resources; 
 
b. To reduce waste generated from construction projects;  

 
c. To increase energy and water efficiency and decrease energy and water 

usage; 
 

d. To reduce the operating and maintenance costs for buildings; 
 

e. To promote the health and productivity of residents, workers and visitors 
to the City;  

 
f. To promote healthier indoor environments; and 
 
g. To implement Smart Growth measures. 
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SECTION 3. DEFINITIONS. For the purpose of this chapter, unless otherwise 
apparent from the context, the following terms are defined as set forth below: 
 

a. “Applicable Projects” are as described in Section 4 of this chapter. 
 
b. “Applicant” shall mean the property owner, or a person or persons 

authorized by the property owner, to act as their agent in processing 
building and/or development permits issued by the City. 
 

c. “Build It Green™” shall mean the non-profit organization that 
administers the GreenPoint Rated residential green building verification 
program. 

 
d. “City sponsored project” shall mean any construction project for which 

the City of Pacifica participates in the initiation of, or development or 
redevelopment of, or provides equity or funding for, that upon completion 
will provide a community service and/or accommodate City staff. 

 
e. “Construction project” shall mean any activity that involves the 

construction, renovation or demolition of a building and that requires 
issuance of a building permit. 

 
f. “Dwelling” means a single unit of residence for a family of one or more 

persons. Examples of dwelling units include condominiums, apartment 
units within apartment buildings, and other types of dwellings in which 
sleeping accommodations are provided but toileting or cooking facilities 
are shared by the occupants of more than one room or portion of the 
building. 

 
g. “Enhanced Commissioning” means the credit, in the Energy and 

Atmosphere category of the applicable LEED™ Rating System checklist, 
intended to ensure that certified buildings are designed, constructed, and 
calibrated to operate as intended.  

 
h. “Graywater” shall mean untreated wastewater that has not been 

contaminated by any toilet discharge, has not been affected by infectious, 
contaminated, or unhealthy bodily wastes, and does not present a threat 
from contamination by unhealthful processing, manufacturing, or 
operating wastes. Graywater includes, but is not limited to, wastewater 
from bathtubs, showers, bathroom washbasins, clothes washing machines, 
and laundry tubs, but does not include wastewater from kitchen sinks or 
dishwashers. 

 
i. “Green building” shall mean a whole systems approach to design, 

construction, location and operation of buildings and structures that helps 
to mitigate the environmental, economic, and social impacts of 
construction, demolition and renovation of buildings. Green building 
practices recognize the relationship between the natural and built 
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environments and seek to minimize the use of energy, water and other 
natural resources and promote a healthy, productive indoor environment. 

 
j. “Green Building Compliance Official” shall mean the Building Official 

of the City of Pacifica or his or her designee. 
 
k. “GreenPoint Rated (GPR)” shall mean the version of the applicable 

GreenPoint Rated system approved by Build It Green™, in effect at the 
time of project application for a building permit. 

 
l. “GreenPoints” shall mean credits assigned under the applicable 

GreenPoint Rated Checklist for a residential construction project. 
 
m. “Hardship” means a verifiable level of project related difficulty or 

adversity, beyond the control of the applicant, as a result of which the 
applicant cannot reasonably comply with the requirements of this 
Chapter. Examples of hardship include, but are not limited to, situations 
where the cost of achieving compliance with this chapter is 
disproportionate to the overall cost of the project, where there is a lack of 
commercially available green building materials and technologies to 
comply with this chapter’s requirements, where physical conditions 
associated with the project site make it impractical to comply with this 
chapter or where compliance would impair the historic integrity of a 
listed historic structure. 

 
n. “LEED® certification” shall mean having earned a “Certified” or higher 

rating in the applicable Leadership in Energy and Environmental Design 
(LEED) Rating System. 

 
o. “LEED Gold certification” shall mean having earned a “Gold” rating in 

the applicable Leadership in Energy and Environmental Design (LEED) 
Rating System. 

 
p. “LEED Rating System” shall mean the applicable version of the 

Leadership in Energy and Environmental Design (LEED) rating system, 
approved by the U.S. Green Building Council (USGBC), in effect at the 
time of project application for a building permit. 

 
q. “LEED Silver certification” shall mean having earned a “Silver” rating in 

the applicable Leadership in Energy and Environmental Design (LEED) 
Rating System. 

 
r. “Mixed-use project” shall mean a construction project that includes both 

dwelling and non-residential units. 
 

s. “Non-residential project” shall mean a construction project that does not 
include dwelling units. 
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t. “Project valuation” shall mean the value of a construction project, as 
determined by the formula, in effect at the time of project application, 
used to calculate building permit fees by the City’s Building Division. 
This includes the aggregate value of: (1) the construction project for 
which the applicant seeks the development and/or building permit; (2) 
any pending construction projects that were not considered Applicable 
Projects under this Ordinance and have not yet received all  final City 
approvals for completion of the project; and (3) any construction projects 
that were not considered Applicable Projects under this Ordinance and 
received final City approvals for completion of the project less than one 
year prior to the submittal of an application for the building and/or 
development permit.  

 
u. “Qualified green building professional” shall mean a LEED Accredited 

Professional or Build It Green Certified GreenPoint Rater or Advisor, or 
similar qualifications if acceptable to the Green Building Compliance 
Official. 

 
v. “Rainwater harvesting” shall mean the gathering, or accumulating and 

storing, of rainwater for reuse on-site. 
 
w. “Recycled Water” shall mean non-potable wastewater that has been 

treated and is suitable for beneficial reuse.  
 

x. “Residential project” shall mean a construction project that consists of 
one or more dwelling units. Accessory buildings may be included in 
residential projects. 

 
y. “Smart Growth” means development that revitalizes central cities and 

older suburbs, supports and enhances public transit and promotes walking 
and bicycling. 

 
z. “Solar power” shall mean energy from the sun that is converted into 

thermal or electrical energy. 
 
aa. “USGBC” shall mean the United States Green Building Council. 
 

SECTION 4.  STANDARDS FOR COMPLIANCE. 
 
a. Project Applicability and Requirement Table. The purpose of the following 
table is to establish minimum compliance levels and minimum requirements for new 
construction projects and alterations and additions to existing buildings, with more 
intensive projects requiring a higher degree of green building measure 
implementation, and with more intensive green building measure implementation 
required over time. In addition to the following requirements, all buildings within the 
jurisdiction of the City of Pacifica must demonstrate compliance with the 2008 
California Building Energy Efficiency Standard (Title 24, Part 6) of the California 
Building Code. 
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PROJECT TYPE Applicable 
Projects1

Minimum 
Requirements: 
Year 1 Following 
Ordinance Adoption 

 
Minimum 
Requirements: 
Year 2 
Following 
Ordinance 
Adoption 

Minimum 
Requirements: 
Year 3 
Following 
Ordinance 
Adoption and 
afterward 

     
City Sponsored All LEED® 

eligible 
projects. 

LEED Silver certification 
required  

LEED Gold 
certification 
required 

Meet Year 2 
requirement and 
obtain Enhanced 
Commissioning 
credit 

     
Non-residential, 
Mixed-use and 
Multi-family 
Residential of 4 
or more units 

    

Level 1 Project 
valuation 
under 
$100,000  

Include LEED checklist, 
indicating all measures 
with which the project 
complies.  

LEED 
certification 
required. 

Meet Year 2 
requirement and 
obtain Enhanced 
Commissioning 
credit 

Level 2 Project 
valuation 
$100,000 – 
199,999  

LEED certification 
required. 

LEED Silver 
certification 
required. 

Meet Year 2 
requirement and 
obtain Enhanced 
Commissioning 
credit 

Level 3 Project 
valuation 
$200,000 or 
more  

LEED Silver certification 
required. 

LEED Gold 
certification 
required. 

Meet Year 2 
requirement and 
obtain Enhanced 
Commissioning 
credit 

1-3 Residential 
Units 

    

Level 1 Project 
valuation 
under 
$100,000  

GPR or LEED checklist, 
indicating all measures 
with which the project 
complies. 
 

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 

                                                           
1 Determine project valuation using City of Pacifica’s building permit formula. 



  8 

1-3 Residential 
Units (continued) 

    

Level 2 Project 
valuation 
$100,000 – 
199,999 

GPR or LEED checklist, 
indicating all measures 
with which the project 
complies. In addition, 
energy efficiency at least 
15% beyond Title 24 
requirements must be 
attained. 

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 

Level 3 Project 
valuation 
$200,000 or 
more AND 
where the 
project results 
in individual 
dwellings of 
less than 
2,800 square 
feet in size, 
not including 
the garage. 

Certified under GPR OR 
LEED  

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 

Level 4 a) New 
residential 
construction 
projects with 
one or more 
dwelling of 
2,800 square 
feet or larger, 
not including 
the garage 
b) Alterations 
and additions 
to residential 
projects that 
result in one 
or more 
dwelling of 
2,800 square 
feet or more 
of floor area, 
not including 
the garage 
AND project 
valuation  of 
$100,000 or 
more. 

Certified under LEED 
OR GPR system. If the 
GPR system is used, a 
minimum of 100 points 
shall be obtained. 
 

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 

Same as year 1. 
 
Revised 
requirements to 
be determined at 
annual review. 
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All Construction 
and/or 
Demolition 
Projects 

All projects 
that include 
building 
construction 
and/or 
demolition 

In addition to the above, 
construction and 
demolition waste shall be 
diverted from landfills 
and/or incinerators—for 
residential projects to the 
extent required to attain 
GPR certification; for all 
other projects to the 
extent required to earn 1 
LEED point 
Documentation indicating 
compliance with this 
provision is required. 

In addition to 
the above, 
construction and 
demolition 
waste shall be 
diverted from 
landfills and/or 
incinerators—
for residential 
projects to the 
extent required 
to attain GPR 
certification; for 
all other projects 
to the extent 
required to earn 
2 LEED points 
Documentation 
indicating 
compliance with 
this provision is 
required. 

Same as Year 2  

 
SECTION 5. SUBMITTAL AND REVIEW OF GREEN BUILDING 
DOCUMENTATION. 
 

a. Submission of green building documentation.  In order to receive the 
necessary permit(s), in conjunction with any application for approval of a 
development permit or building permit, the applicant shall submit to the 
Green Building Compliance Official documentation, prepared by a qualified 
green building professional, indicating the measures that will be taken to 
achieve the applicable green building standards required by this Chapter 
("Green Building Documentation"). The Green Building Documentation shall 
include: 

 
(1) The applicable GPR or LEED green building project checklist in 

the plan set; 
 

(2) Any other documentation that may be necessary to show 
compliance with this Chapter, as determined by the Green 
Building Compliance Official. 

 
b. Review and acceptance of Green Building Documentation.  The Green 

Building Compliance Official shall only accept the Green Building 
Documentation if such documentation indicates that the covered project can 
achieve the applicable green building standards, as set forth in this Chapter. If 
the Green Building Compliance Official determines that these conditions 
have been met, the Green Building Documentation shall be accepted as 
complete. 
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In the event that the Green Building Compliance Official determines that the 
documentation is incomplete or insufficient to indicate that the covered 
project will meet the required green building standards, the Green Building 
Compliance Official shall identify the reasons for the determination and 
identify any additional information that is needed.  The Green Building 
Compliance Official may retain the services of a consultant having expertise 
in green building techniques to review and evaluate the material and provide 
recommendations as to methods for compliance with the requirements of this 
Chapter.  The cost of such consultant shall be paid by the applicant. 

 
SECTION 6. FINAL CERTIFICATION. 

 
a. A Certificate of Occupancy shall not be issued until and unless the Green 

Building Compliance Official has determined that the project has 
implemented green building measures substantially in accord with this 
chapter. 

 
SECTION 7. VOLUNTARY ACTIONS.  
 

a. Renewable Energy. Applicants are encouraged to install renewable 
energy systems. 

 
b. Rainwater Harvesting. Applicants are encouraged to install rainwater 

harvesting systems.  
 
c. Water Reuse. Applicants are encouraged to install systems to facilitate 

the use of graywater, and of recycled water in the future. 
 
d. Subdivisions. Applicants are encouraged to cluster buildings, minimize 

impervious surface cover, and utilize site design that discourages 
automobile usage and promotes outdoor activity. Applicants are 
encouraged to refer to LEED for Neighborhood Design as a guideline. 

 
e. Non-covered Projects. Applicants are encouraged to incorporate green 

building measures to the maximum extent practicable, even in cases 
where no formal certification is required. 

 
SECTION 8. ALTERNATIVE COMPLIANCE. 
 

a. The Green Building Compliance Official may accept an alternative to the 
criteria set forth in this Chapter, if the Green Building Compliance Official 
finds that the alternative includes measures that increase energy and resource 
conservation to an extent consistent with the intent of this Chapter.   

 
SECTION 9. EXCEPTIONS. 
 

a. In the event of hardship, the Green Building Compliance Official may grant 
exceptions to this Chapter. Applications for exceptions shall be filed with the 
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Green Building Compliance Official on a form provided by the City. The 
application form must be complete, signed and accompanied by documents 
that enable the City to reasonably determine that a hardship exists. In order to 
grant an exception, the Green Building Compliance Official must find that 
hardship exists, that the project is as nearly in compliance with the 
requirements set forth in this Chapter as is reasonably possible and that the 
project fully complies with the requirements of the 2008 California Building 
Energy Efficiency Standards (Title 24, Part 6) of the California Building 
Code. 

 
SECTION 10. APPEALS. 
 

a. Any person aggrieved by decisions of the Green Building Compliance 
Official may appeal the decision to the City Council. The appellant shall file 
the appeal in accordance with Title 1, Chapter 4 of this Code.  

 
SECTION 11. SEVERABILITY. 
 

a. If any section, subsection, sentence, clause, phrase or portion of this chapter 
is for any reason held to be invalid or unconstitutional by the decision of any 
court of competent jurisdiction, such decision shall not affect the validity of 
the remainder of this chapter. The City Council declares that it would have 
adopted this chapter and each section, subsection, sentence, clause, phrase or 
portion thereof, irrespective of the fact that any one or more sections, 
subsections, phrases or portions be declared invalid or unconstitutional. 

 
*   *   *   * 
The foregoing ordinance was introduced at the City Council meeting held on the 22nd 
day of November, 2010 and adopted at the meeting held on the ___ day of _____, 
2010, by the following vote:  
  
 AYES, Councilmembers:  
 NOES, Councilmembers:  
 ABSENT, Councilmembers:  
 ABSTAIN, Councilmembers:  
      ___________________________  
      Sue Digre, Mayor 
 
ATTEST:  
 
______________________________________  
Kathy O’Connell, City Clerk  
 
 
APPROVED AS TO FORM:  
 
_______________________________________  
Cecilia M. Quick, City Attorney 
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1.0   Executive Summary 
 
This report presents the results of Gabel Associates’ research and review of the 
feasibility and energy cost-effectiveness of building permit applicants exceeding the 2008 
Building Energy Efficiency Standards to meet the minimum energy-efficiency 
requirements of local energy efficiency standards covering Climate Zone 3.  A local 
government may use this report as a basis for demonstrating energy cost-effectiveness 
of a proposed green building or energy ordinance.  The study assumes that such an 
ordinance requires, for the building categories covered, that building energy performance 
exceeds the 2008 TDV energy standard budget by at least 15%. 

The study is also contained in the local government’s application to the California Energy 
Commission (CEC) which must meet all requirements specified in Section 10-106 of the 
California Code of Regulations, Title 24, Part 1, Article 1: Locally Adopted Energy 
Standards.  An ordinance shall be legally enforceable (a) after the CEC has reviewed and 
approved the local energy standards as meeting all requirements of Section 10-106; and 
(b) the ordinance has been adopted by the local government and filed with the Building 
Standards Commission.  

The 2008 Building Energy Efficiency Standards, which took effect on January 1, 2010, 
are the baseline used to calculate the cost-effectiveness data. 
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2.0 Methodology and Assumptions 
 
The energy performance impacts of exceeding the performance requirements of the 2008 
Title 24 Building Energy Efficiency Standards (2008 Standards) have been evaluated in 
Climate Zone 3 using the following residential and nonresidential prototypical building 
types: 
 

Small Single Family House 
2-story  
2,025 sf  

Large Single Family House 
2-story  
4,500 sf  

Low-rise Multi-family Apartments 
8 dwelling units/2-story  
8,442 sf  

High-rise Multi-family Apartments  
40 dwelling units/4-story  
36,800 sf 

Low-rise Office Building 
1-story 
10,580 sf  

High-rise Office Building 
5-story 
52,900 sf  

 
 
Methodology 
 
The methodology used in the case studies is based on a design process for each of 
the proposed prototypical building types that first meets the minimum requirements 
and then exceeds the 2008 Standards by 15%. The process includes the following 
major stages: 
  
Stage 1: Minimum Compliance with 2008 Standards:   

Each prototype building design is tested for minimum compliance with the 2008 
Standards, and the mix of energy measures are adjusted using common construction 
options so the building first just meets the Standards. The set of energy measures 
chosen represent a reasonable combination which reflects how designers, builders and 
developers are likely to achieve a specified level of performance using a relatively low 
first incremental (additional) cost. 

Stage 2:  Incremental Cost for Exceeding 2008 Standards by 15%:   

Starting with that set of measures which is minimally compliant with the 2008 Standards, 
various energy measures are upgraded so that the building just exceeds the 2008 
Standards by 15%.  The design choices by the consultant authoring this study are based 
on many years of experience with architects, builders, mechanical engineers; and 
general knowledge of the relative acceptance and preferences of many measures, as 
well as their incremental costs. This approach tends to reflect how building energy 
performance is typically evaluated for code compliance and how it’s used to select design 
energy efficiency measures. Note that lowest simple payback with respect to building site 
energy is not the primary focus of selecting measures; but rather the requisite reduction 
of Title 24 Time Dependent Valuation(TDV) energy at a reasonable incremental cost 
consistent with other non-monetary but important design considerations.  A minimum and 
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maximum range of incremental costs of added energy efficiency measures is established 
by a variety of research means.  A construction cost estimator, Building Advisory LLC, 
was contracted to conduct research to obtain current measure cost information for many 
energy measures; and Gabel Associates performed its own additional research to 
establish first cost data.  

Stage 3:  Cost Effectiveness Determination:   
 
Energy savings in kWh and therms is calculated from the Title 24 simulation results to 
establish the annual energy cost savings and CO2-equivalent reductions in greenhouse 
gases. A simple payback analysis in years is calculated by dividing the incremental cost 
for exceeding the 2008 Standards by the estimated annual energy cost savings.  

  
Assumptions 
 
Annual Energy Cost Savings 
 
1. Annual site electricity (kWh) and natural gas (therms) saved are calculated using 

Micropas 8, state-approved energy compliance software for the 2008 Building Energy 
Efficiency Standards. 

 
2. Average residential utility rates of $0.18/kWh for electricity and $1.15/therm for natural 

gas in current constant dollars; nonresidential rates are time-of-use rate schedules 
modeled explicitly in the DOE-2.1E computer simulation:  PG&E A-6 schedule for 
electricity and PG&E G-NR1 schedule for natural gas. 

 
3. No change (i.e., no inflation or deflation) of utility rates in constant dollars 
 
4. No increase in summer temperatures from global climate change 
 
Simple Payback Analysis  
 
1. No external cost of global climate change -- and corresponding value of additional 

investment in energy efficiency and CO2 reduction – is included 
 
2. The cost of money (e.g., opportunity cost) invested in the incremental cost of energy 

efficiency measures is not included.   
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3.0 Minimum Compliance with 2008 Standards 
 
The following energy design descriptions of the following building prototypes just meet 
the 2008 Standards in Climate Zone 3. 
 
 
Small Single Family House  

 2,025 square feet 
 2-story 
 20.2% glazing/floor area ratio 

 

 
 
 
 
Large Single Family House 

 4,500 square feet 
 2-story 
 22.0% glazing/floor area ratio 
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Low-rise Multi-family Apartments 

 8,442 square feet 
 8 units/2-story 
 12.5% glazing/floor area ratio 

 

 
 
 
 
High-rise Multifamily Apartments 

 36,800 sf,  
 40 units 
 4-story 
 Window to Wall Ratio = 35.2% 
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Low-rise Office Building 
 Single Story 
 10,580 sf,  
 Window to Wall Ratio = 37.1% 
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High-rise Office Building 
 5-story 
 52,900 sf,  
 Window to Wall Ratio = 34.5% 

 
Design “A” for Options 1 and 2 
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Design “B” for Options 3, 4 and 5 
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4.0 Incremental Cost to Exceed 2008 Standards by 15% 
 
The following tables list the energy features and/or equipment included in the 2008 
Standards base design, the efficient measure options, and an estimate of the 
incremental cost for each measure included to improve the building performance to 
use 15% less TDV energy than the corresponding Title 24 base case design. 

Small Single Family House  
 2,025 square feet 
 2-story 
 20.2% glazing/floor area ratio 
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Large Single Family House  

 4,500 square feet 
 2-story 
 22.0% glazing/floor area ratio 
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Low-rise Multi-family Apartments 
 8,442 square feet 
 8 units/2-story 
 12.5% glazing/floor area ratio 
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High-rise Multifamily Apartments 

 36,800 sf,  
 40 units/4-story 
 Window to Wall Ratio = 31.6% 
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Low-rise Office Building 
 Single Story 
 10,580 sf,  
 Window to Wall Ratio = 37.1% 
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High-rise Office Building 
 5-story 
 52,900 sf,  
 Window to Wall Ratio = 34.5% 
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5.0 Cost -Effectiveness Determination 
 
Regardless of the building design, occupancy profile and number of stories, the 
incremental improvement in overall annual energy performance of buildings in exceeding 
the 2008 Standards is determined to be cost-effective. However, each building’s overall 
design, occupancy type and specific design choices may allow for a large range of 
incremental costs for exceeding 2008 Standards, estimated annual energy cost savings, 
and subsequent payback period.   

 
Small Single Family 

 
 Annual Reduction in CO2-equivalent: 0.50 lb./sq.ft.-year, 1,017 lb./building-year 
 Increased Cost / lb. CO2-e reduction: $1.63 
 
    

Large Single Family 

 
 Annual Reduction in CO2-equivalent: 0.30 lb./sq.ft.-year, 1,339 lb./building-year 
 Increased Cost / lb. CO2-e reduction: $2.58 
 
 

Low-rise Multi-family Apartments 

 

 Annual Reduction in CO2-equivalent: 0.51 lb./sq.ft.-year,   4,316 lb./building-year 
 Increased Cost / lb. CO2-e reduction: $1.86 
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High-rise Multi-family Apartments 

 

 Annual Reduction in CO2-equivalent: 0.71 lb./sq.ft.-year, 26,067 lb./building-year 
 Increased Cost / lb. CO2-e reduction: $1.97 
 
 

Low-rise Office Building 

 

 Annual Reduction in CO2-equivalent: 0.24 lb./sq.ft.-year, 2,564 lb./building-year 
 Increased Cost / lb. CO2-e reduction: $7.17 
 

 

High-rise Office Building 

 

 Annual Reduction in CO2-equivalent: 1.34 lb./sq.ft.-year,  70,667 lb./building-year 
 Increased Cost / lb. CO2-e reduction: $0.95 
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Conclusions 
 
Regardless of the building design, occupancy profile and number of stories, the 
incremental improvement in overall annual energy performance of buildings which 
exceed the 2008 Title 24 Building Energy Efficiency Standards by 15% appears cost-
effective. However, each building’s overall design, occupancy type and specific design 
choices may allow for a large range of incremental first cost and payback.  As with simply 
meeting the requirements of the Title 24 energy standards, a permit applicant complying 
with the energy requirements of a green building ordinance should carefully analyze 
building energy performance to reduce incremental first cost and the payback for the 
required additional energy efficiency measures.   
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